Insulin-like peptide 3 stimulates testosterone secretion in mouse Leydig cells via cAMP pathway.
Testicular Leydig cells secrete insulin-like peptide 3 (INSL3) and express its receptor, RXFP2. However, the effects of INSL3 on endocrine function of Leydig cells are unknown. The present study examines the effects of INSL3 on mouse Leydig cells taking testosterone and cAMP secretions as endpoints. Leydig cells were isolated from testicular interstitial cells obtained from 8-week-old male mice. Cells were then plated in the presence or absence of mouse, human, canine or bovine INSL3 (0-100 ng/ml) for 18 h in multiwell-plates (96 wells) in different cell densities (2500, 5000, 10,000 or 20,000 cells per well). The effects of bovine INSL3 (100 ng/ml) on testosterone secretion by Leydig cells were examined in the presence or absence of, an adenylate cyclase inhibitor, SQ 22536 (1μM) or INSL3 antagonist (bovine and human; 100 ng/ml). Testosterone and cAMP in spent medium were measured by enzyme immunoassay. All INSL3 species tested significantly stimulated the testosterone secretion in Leydig cells, and the maximum stimulation was observed with 100 ng/ml bovine INSL3 at the lowest Leydig cell density (2500 cells per well). Moreover, bovine INSL3 (100 ng/ml) significantly stimulated the cAMP production from Leydig cells maximally at 1h, and remained significantly elevated even at 18 h. SQ 22536 and INSL3 antagonists (bovine and human) significantly reduced INSL3-stimulated testosterone secretion from Leydig cells. Taken together, stimulatory effects of INSL3 on testosterone secretion in Leydig cells are exerted via the activation of cAMP, suggesting a new autocrine function of INSL3 in males.